Biodegradable micro- and nanoparticles as long-term delivery vehicles for interferon-alpha.
The development of new interferon-alpha (IFN-alpha) delivery strategies is a key issue in order to simplify its administration and improve its therapeutic effects, while reducing its dose-related side effects. One of the most attractive approaches towards this aim is the encapsulation of IFN-alpha into poly(lactic-glycolic acid) (PLGA) microspheres. Nevertheless, the stability of IFN-alpha released from these microspheres has been identified as one of the most important concerns in relation to the potential of this approach. Being conscious of this problem, we have used new strategies for the encapsulation of IFN-alpha into biodegradable micro- and nanoparticles. We chose poloxamer 188 as a stabilizing agent and encapsulated IFN-alpha within PLGA/poloxamer blend microspheres prepared by an oil-in-oil solvent extraction technique and also within PLGA micro- and nanospheres containing poloxamer, prepared by the water-in-oil-in-water solvent evaporation technique. The results showed that these techniques led to the efficient encapsulation of IFN-alpha and the modulation of their particle size, ranging from nanospheres (280 nm) to 40 microm-microspheres. These systems exhibit a similar pattern of release that is characterized by an initial burst (2-24% IFN-alpha released, as determined by ELISA) followed by small pulses of immunoenzymatically detected IFN-alpha for up to 1 month. The maintenance of the structural integrity and bioactivity of the protein was confirmed using a cytostasis bioassay. The results showed that the antiproliferative activity of the IFN-alpha varied depending on the formulation. More specifically, PLGA/poloxamer blend microspheres were able to provide significant amounts of active IFN-alpha for up to 96 days. This new IFN-alpha delivery system opens up possibilities to improve present IFN-alpha-based therapies.